ATP-induced calcium mobilization in human neutrophils.
Extracellular ATP at 10 microM increased the concentration of cytoplasmic free Ca2+ ( [Ca2+]i) 3-fold in human neutrophils. The [Ca2+]i was measured by fura-2 fluorescence. The effect was rapid but transient: [Ca2+]i reached a maximum within 10 s and then returned to its resting value after 2-3 min. The rise in [Ca2+]i elicited by ATP was unaffected by the removal of extracellular Ca2+, indicating that the primary source of Ca2+ is from intracellular stores. In contrast to ATP, neither ADP nor AMP, at concentrations as high as 100 microM, caused any detectable changes in [Ca2+]i. Among other nucleotide triphosphates tested, UTP was as effective as ATP in causing a transient rise in [Ca2+]i, and prevented a subsequent response to ATP. Similarly, ATP prevented a subsequent response to UTP but the second response could be obtained when the initially added ATP was removed by the addition of hexokinase. Phorbol myristate acetate, the activator of Ca2+, phospholipid-dependent protein kinase, completely inhibited the ATP-induced increases in [Ca2+]i without affecting the basal [Ca2+]i level. The results suggest that extracellular ATP stimulates human neutrophils by causing the release of calcium from intracellular storage pools by mechanisms which can be inhibited by phorbol myristate acetate.